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TESTS OF A ROLLING MTLL ENGINE.
The following is a report of some tests made on two engines at the works of the Western 
Tube Company of Kewanee, Illinois.
The object of these tests was to determine the amount of power required to roll iron into 
long thin narrow pieces of iron called skelp. This skelp, after being bent circular longi­
tudinally and the edges welded to gether, forms wrought iron or steel pipe.
A billet is first heated to a welding heat when it is drawn from the furnace by a pair of 
tongs suspended from an overhead trolley way, by means of which the tongs are run over to the 
rolls.
Photographs of the rolls and of engine number one are given on pages . .........
There are three sets of rolls, the roughing rolls, the strand rolls, and the bull heads. 
The billet is first taken to the roughing rolls. There are three of these rolls. The first 
pass i3 between the middle roll and the top roll; the second pass is between the middle roll 
and the bottom roll; the third pass is between the middle roll and the top roll, and so on 
through the 3ix passes of the roughing rolls.
Then the billet, which by this time has been considerably lengthened and is much thinner, 
goes to the strand rolls. The strand rolls are composed of two roll3 , the lower of which is 
coupled to the middle roll of the roughing roils. There are three passes to the strand rolls 
and it is in these passes that the iron receives its final reduction in thickness.
After passing through the three passes of the strand rolls the skelp goes through the 
bull heads, which are two plain rolls whose distance apart is the gauge of the skelp. The 
skelp is nearly the right thickness after it leaves the third pass of the strand roils, the 
bull heads merely finishing it and bringing it to the exact gauge. The lower roli of the 
bull heads is coupled directly to the lower roil oi the sti’and rolls.
The main shaft of the engine is coupled directly to the middle roll of the roughing rolls, 
and it is from this end that all of the rolls are driven.
The following is a description of engine number one on which six of the seven tests were
made.
Engine made by G. t. Allis & Co., Milwaukee, Wisconsin.




Length of connecting rod
Tts form ox cross section at center
Ratio of length of connecting rod to crank is
Area of. bearing surfaces of cross head on guides
Diameter of piston rod







243 square inches. 
3 inches.
Diameter of shaft in hearings 
Diameter of fly wheel bore 11 inches.
11 inches.
Diameter of fly wheel 20 feet.
The form of cross section of rim is Rectangular.
The velocity of the fly wheel rim is about 
Length of crank shaft bearing 
Length of outboard bearing 
The fly wheel is made in
104 feet per second.
20 inches.
20 i nc he s.
ti pieces.
1 he engine is equipped with Corliss valve gear, is horizontal, single cylinder, non con­
densing, and runs under.
Engine number two is exactly the same size as engine number one with the exception that 
the diameter of the cylinder of engine number two is 22 inches. The cylinders of both en­
gines were originally 22 inches in diameter but have been re-bored.
Two Tabor indiactors were used with number sixty springs in each. The indicator cord was *
fastened to a pantaBraph reducing motion, one end or which was attached to the crossnead, and 
the other end of which was bolted to a timber which was weighted securely to the flooi". The 
length of card taken was about four inches.
The number of revolutions per minute was obtained from a tachometer which was bolted to 
the coupling connecting the main shaft of the engine to the gears of the roughing rolls.
The coupling was 22.5 inches in diameter and since the tachometer was calibrated to be attach­
ed to a pulley inches in diameter, o±‘ course the readings given by the tachometer were too
high, but by dividing the readings by 22.5 and multiplying by 5^ the exact revolutions per wirt­f'
ute were obtained.
Indicator cards were taken while iron was in a certain pass and the revolutions per min­
ute were noted. A series of such cards for each pass of the 3trand rolls and the bull heads 
was taken. Occasionally cards were taken for the last pass in the roughing rolls, but for 
most of the passes of the roughing rolls the iron went through so quickly that the engine did 
not have time to govern accordingly, and consequently the result was not shown on the diagram.
The horse powers were oumputed and tne average taken oi the set of cards from each pass 
This average is approximately the horse power required for that pass and with a certain size 
of skelp.
These results as given can only be approximate as the actual .horse power will vary with 
the different conditions. When the billets are very hot 'it takes much less power to roll
them than when they are comparatively cold. The power also varies with the material, as steel 
rolls i»uc« harder than wrought iron, though this is partly due to the fact that the steel is 
rolled much colder than the wrought iron.
The steam distribution as shown"by the indicator diagrams is on the whole very good and 
on average loads the cut off of the head and crank ends is nearly equal.
The specimen cards from number two engine while rolling inch steel skelp show the en­
gine to be working under a maximum load and steam is admitted during nearly the entire stroke. 
While the steel was in the passes the engine also slowed down very noticeably, sometimes ten 
revolutions per minute. This shows that the load was too heavy lor the most economical work­
ing of the engine as it does not use the steam expansively and imposes an undue strain upon 
the parts of the engine.
Tn conclusion, the writer wishes to thank the Western Tube Company for the courtesies 
shown while making the tests and also to express his thanks for the kind assistance of Mr. J. 
Sterling Goddard, who was of great aid in the experimental work and in procuring data relative 
to the engine and rolls.




Average Weight of Billets 
Gauge of Skelp
Number of Lengths per Billet 
Average Weight per Foot 
Average Rolling







1.8t> tons per hour.
REDUCTIONS.
From 3 1/4 to 2 3/4 A Reduction of 1/2" or 15.4# 1st. Roughing Roll
ft 2 3/4 tt 2 1/2 If tt tt 1/4" " 9.1# 2nd. tt tt
tl 2 1/2 tt 1 31/32 tt ft tt 17/32" " 21.3# 3rd. tt tl
It 1 31/52 tt 1 11/32 tl tt tl 5/8" " 31.7# 4th. tl tt
tt 1 11/32 tt 27/32 tl tt tt 1/2" " 37.3# 5th. tt tt
It 27/32 It 15/32 tl tt tt 3/8" " 44.5# lot. Strand tt
15/52 tt 17/34 tt tt tf 13/64" " 43.3# 2nd. It tt
tt 17/b4 tt 5/52 tt tt tt 7/64" " 41.1# 3rd. tt tl
tt 5/32 tt Gauge tt tt ft 3/64" " 30.0# Bull Head.
WIDTHS OF PASSES.
Width of 1st. & 2nd. Basses » Roughing Roll 2 3/4"
tt ■ 3rd. & 4th. " tt tt 2 5/8"
tl " 5th. & bth. " tt tt 2 5/8"
Width of 1st. Pass, Strand Roll 2 7/1b tt
tt " 2nd. tf tl ft 2 7/1 b 
2 7/1 b
tl
tt " 3rd. tt tt tt tf
Width of Bull Head 1? 3/4"
Run of Wednesday, February 10, ls97.
2£" Skelp.
Average horse power developed in rolling iron through different passes.
Open R0 II3 54.14 Hor3e Power.
tith. Pass, Roughing Rolls 223.22 tl tl
1st. tl Strand " 270.22 t It
2nd. tt t It 147.52 tt It
3rd. tl tl H 175.88 tl tt
Bull Head. 184.58 tl tt
Average power required to roll iron through the different pa33es; which is equal to the 
power developed in rolling iron through the different pa33es minus the power required to run 
the open rolls. tith. Pass, Roughing Rolls lt>9.08 Horse Power.
1st. " Stfand tt 21b.08 tt tt
2nd. " It tt 93.38 tl tt
3rd. " II tl 121.54 tt tl
Bull Head 110.42 '•





Average Weight of Blooms 
Gauge of Skelp
Number of Lengths per Billett 
Average Length 










3.47 tons per hour.
REDUCTIONS.
From 3 1/2" to 2 3/4" A Reduction Of 3/4" or 21.4* 1st Roughing Roll
tt 2 3/4" tt 2" t« tt tt 3/4" " 27.2 # 2nd. tt tl
tt 2" It 1 1 7/16" tt tt It 9/L6" " 28. 1# 3rd. tl tt
tt 1 7/16” tt 29/32" tt tt tt 17/32" " 37.0 X 4th. tt It
tt 29/32" tt 9/L6" tt tt tt 11/32" " 37.9£ 5tn. tt tt
tt 9/16" tt 19/64" tt tt tt 17/64" " 47.2# 1st. Strand tt
ft 19/64" tl 7/32" w tt tt 5/64" " 26. 3# 2nd. tt tt
It 7/52" ft 3/16" tt tt tt 1/32" " 14.4# 3rd. tt tt
tl 3/16" tt Gauge tt tt tt 1/64" " 8.3# Bull Head.
WIDTHS OF PASSES.
Width of Each Pass in Roughing Roll
tt tt 1st. ft tt tt tt
tt tt 2nd. tt tt tt tt
tt tt 3rd. tt tt tt tt
tt tt Bull Head
6 3/l6"




Run of Thursday, February 11_, 1 597.
b l/t>" Skelp.
Average horse power develoqjed in rolling iron through different passes.
Open Rolls 4b,Ob Horse Power,
bth. Pass, Roughing Rolls 
1st. " Strand “
and. " " "







Average power required to roll iron through the different passes., which is equal to the 
power developed in rolling iron through the different passes minus the power required to run 
the open rolls.
bth. Pass , Roughing Rolls 817.39 Horse Power
1st . It Strand " 834 . 80 " ft
2nd. It It !« 111.89 " It
3rd. ft It ft 114.60 " It
Bull Head 119.89 » It
' GqSke/p  ~_








H eanEffect/vePressure Hnrse PowefS
Head End GmnkEnd HeadEnd Crank End To taJ
/ 0periodk B60 9 3 8 0.0 /to  . 0.00 5 /. 70 5 /7 0
z # Strand 35& 93.3 13.0 2 / 7 6 / JO /  01.56 162.66
3 Bull . 3 6 0 93.8 12.5 2 /0 59.00 98.70 157.70
9 QpwHblk 3 6Z 99.3 0.0 135 6.00 63.85 63.85
5 Strand 3 5 8 93.3 n s Z 2 £ 59.05 /05.30 157.35
6 ff * M 8 906 38.0 _ 3 8.0 1736b 172 90. 3 9 6 5 6
1
8
3 5 2 91.7 29.3 331.3 1/2.2 7 /5 3 J6 2 6 5 9 5
I^Sirand. 3 5 3 9Z0 19.0 28.2 . 87-97_1 1 0 0 0 . 2/7.97
9 OpenRolk 367 95jo - 5.0 l i .o -2 9 0 5 5 2 6 9 28.6 v
10 Boll Head 356  _ 921 15.0 23.0 70.05 [0 6 .9 5 177.00
•
— — —
Run of Friday# February 12, 1897.
Skelp Width 2 5/62"
Material Used Iron Billetts.
Size of Billetts 17"x3 l/4"x2".
Average Weight of Billetts 36.2#
Gauge of Skelp 13.
Number of Lengths per Billett 3.
Average Length 15 feet.
Average Weight per Foot 6.57#
Average Rolling 1.55 tons per hour.
REDUCTIONS.
From 3 1/4" to 2 5/8" A Reduction Of 5/8" or 19.2# 1st. Roughing Roll
If 2 5/8" It 2" II II II 5/8" it 23.8# 2nd. ft it
If 2" " II 1 11/L6"" II It 5/16" tt 15.6# 3rd. It tt
tt 1 11/L6" If 1 1/8" II tt tt 9/16" it 33.3 # 4th. tt ♦t
ft 1 1/8" It 5/8" It tt tl 1/2" tt 44.4# 5th. tt tt
II 5/8" 19 7/10" I II tt 3/16" it 30.0# 6th. It tt!» 7/16" It 7/62" It It It 7/32" it 50.0# 1st. Strand tt
II 7/32" II 1/8" It tt II 3/62" tt 42. 8# 2nd. tt tt
If 1/8" II 7/>4 " II tt ft 1/64" it 12. 5# 3rd. w tt
II 7/64" It 3/32" It If II 1/64" tt 14.6# Bull Head.
WIDTHS OP PASSES.
Width of 1st. & 2nd. Passe3, Roughing[ Roll 2 17/62 tt
It * 3rd. & 4th. tt tt " 2 9/62"
II " 5th. & 6th. II II " 2 9/62"
Width of 1st. Pass , Strand Roll 2 16/64"
tt " 2nd. " tl tt 2 13/64"
tl " 3rd. » tt tt 2 3/16"
Run of Friday, February 12, lo97
2 5/62" Skeip.




Open R0 II3 




Strand Rolls & Bull Headn 11 i n n
11 11 11 n n
















in rolling iron through the different passes minus the power
1st . Pass, Strand Rolls 79.07 Horse Power.
2nd. II II It 115.92 It tt
3rd. It tl tt 97.73 tt It
Bull Head 75.93 tt It
1st. Pass, Strand Rolls & Bull Head 135.54 II It
2nd. " tl it ti tt tt 135.42 tt tt
3rd. " tt tt tt tt tt 35.92 It It
• 8 *  SteelSk?lp' _





e^)l6t l* F bMeantffectivePtfssvte H orse Powers
Minute jJtead fnd CmkEndHeadEnr/Cmtik End Tota 1
I .Bull Head 352 8 2 8 170  . 2 / S 6630 83.9Z 199.72
Z SrrStrand 353 8 3 0 3 5 0 3 2 5 .73255 72693 269.37
3 OpenRtills 365 . 8 5 8 Z.5 9.0. 1073 3627- 5650
H l¥dirand 3 6 5 81-6 .58 .0  , % 6 18580 77858 363.21
5 3 5 5 81.1 3.8.3 56.0 15611 175.26 321.67
6 Open foils 365 85.8 h'7 m 1909 5010 5139
/ II M 3 6 8 86.6 3 5 5.0 75.28 36.55 50.82
f i l¥Strand 3 VO 80.0 ^ 0.0 57.0 188.50 78315 372.25
7 Openfolls 3 6 5 85.8 3.0 _ 5 0 52.50 2QJ5 3230
/0 l¥St rand 3*60 80.0 507. 57.5 lU W 785.63 .37617
yy ($Rooohmj 3 5 5 81.1 27.5 28.7 112.09 708.59 22728
y£ MMead 3 5 3 8 3 0 i d i 19.8 719 7702 8836
l 3(yPRaushinj 3 5 0 80.0 523 3 5 5 159.5 7 133.12 292.59_
l i l^Strand 3 3 3 78A 5 l . i 50.2  . . 189.67 181.23 37090
15 ?tr-£ u 3 5 3 83.0 3 5 0 35.5 73685 I39.ZI 27/06
16
/¥+ " 
Bull Head 3 2 0 75.3 51.7 52.0 18355 18156 367/0
17d^Strand 353 8 0 .7 33.0 52.3 125.50 759-89 285.29.
/a
r  f  
bull Mead 3 3 5 7 8 .8 55.7 50.0 .789.39 7&5O0 369.39
/ ? SUStrand. l i e 80.0 70.0 5 8 5 750.80 181-89 332.69
,Z<# " 3 5 8 81.7 35.5 57.8 737-03 83.55 32011
2 / 3 i " 3 5 2 82 .8 36 0 3 5 0 150 50 735.80 276.20
• 8 i S t e e l  S k e in -










Head TnriCmnk End BeadKnd CratikEndTotal
2 2 2^Strand 3 95 81.1 HI5 .375 15853 192.88 301.91
23 2% 393 80.7 90.0 97.5 152 -00 179.55 331.55.
29 3% - 3 98  , 81.9 90.2 920 \/55.l7 J0 /.28 3/095
2 5 3$  * 3 9 0 80.0 995 WO 107.7b 183.75 35/5 L
2 b tpRouahinj 3 3 3 78.3 5H.3 505 200.37 185.39 385.7/
2 7 dullJleacL 353 83.0 Z5.b 31.2 10050 121-37 221-87.
28 Z S^trand 3 9 2 80 H 3 U 99.7 150.08 18737 337.95.
r- ,
1
, ■ ___ ft _ _
Run of Friday Night. February 12, 1697. on No. 2 Engine.
Skelp Width 
Material Used 
Size of Billetts 
Average Weight of Billetts 
Gauge of Skelp 
Number of Lengths per Billett 2.
Average Length 15 feet.
Average Weight per Foot 4.009#
Average Rolling 5 tons per hour.
8 1/4"
Steel Billetts.




From 2 1/2" tc» 2 15/32"A Reduction ol* 1/32" or 1.2# 1st. Roughing Roll.
tt 2 15/32" tt 1 15/16"" « tt 17/32" it 21.5# 2nd. " tt
tt 1 15/16" It II 1 7/L6" "  " It 1/2" tt 51.6# 3rd. " tl
It 1 7/18" tt 1  «  It tl tt 7/16" tt 30.4# 4 th. * tt
tt 1" tt 21/32" "  " tt 11/32" u 34.4# 5 th. " tt
tt 21/32" tt 7/16" "  " tl 7/32" tt 33.3# 6th. " tt
tt 7/10" tt 9/32" "  " tt 5/32" tt 35.7# l3t. Strand tt
tt 9/32" tt 13/34" " "  " tt 5/64" tt 27.8# 2nd. " tt
tt 13/64" tt 11/64" "  " tt 1/32" tt 15.4# 3rd. " tt
tt 11/64" tt Gauge "  " tt 1/32" « 18.2# Bull Head.
WIDTHS OF PASSES.
Width of 1st. & 2nd. Passes 9 Roughing Roll 8 33/64"
IV
"  3rd. & 4th. " tt "  8 29/64"
tt tt
"  5th. & 6th. " tt * 8 25/64"
Width of 1st. Pass, Strand
t l  M  . - v  -  M
Roll 8 25/64 It
3rd. 8 11/32"
Width of Bull Head 17 3/4"
Run cr Friday Night, February 12, 1597.
On No. 2 Engine.
\
5^" Steel Skelp.
Average borse power developed in rolling iron through different passes
Open Rolls 47.21 Horse Power .
bth. Pass , Roughing Rolls 303.49 tt tt
1st . ft Strand " 370.50 tf tt
2nd. tf ft If 324 . 20 tt tf
3rd. tt a tt it 294.9b tt tt
Bull Head 153.51 tt tt
1st. Pass, Strand Rolls! & Bull Head 3b5.24 tf tt
Average power required to roll iron through the d efferent pass es; which
power developed in rolling iron through .the different passes minus the power
the open rolls.
bth. Pa33 , Roughing Rolls 25b . 25 Horse Power.
1st . tt Strand " 323.59 If w
2nd. tt n  n 27b.99 tt it
3rd. It ft tt 247 . 75 tt tt
Bull Head 10b . 30 tt w
1st. Pas3, Strand Rolls & Bull Head 321 . 23 ft tt
-he
.. ... Ztz Ske/p





IfeanEffectneB'essm ._ Horae Powers
Plfnute EeadEndCrankEndWeadEndCrankEndTota 1
/ „3&5fr«M 383 HA A95 92..n ; 97.50 13967
Z OpenRolk 387 100.8 -17 19.8 869 79.89 835J.
3
/^Strand'duUJCECLd 380 n o 227 27.2 U0.78 139.91 295.69
H HOpenfidils 363 99.8 ZjO 15.3 10.09 76.50 8659
5'
r
3^ £traiid,6 8  V 100.0 80
1
190 90.32 9538 135.70
6 , 383 99.8 7.7 220 38.65 113.00 151.65L
7
3*.»Bolijfead- 380 n o m 2U 73.85 I0i.66.178.51
8 S tram 383 _ 99.fi 90 19.5 9518 7750 JZ2L'6&
7 ** 382 m 13.0 21.5 65.13 107.17 172.90
/<9 ,2# » 382 n s 9.0 218 . 95.09 10900 159,09
// dollKeai 387. 100.& 1.5 JSLO 7620 75.90 152/0
fiSt rand 380 no fa 5 200 32 99 99.20 .131.69
73 fll - 38/ n s 15.5 22.0 77.50 10956 187.06
/y OpenRolls 383 99.8 5,5 16.2 27.61 7100 108.61
BulHfead 680 n o 10.2 205 50-90 10168 152,58
/6
M M
Si rand. 378 985 96 197 97.61 9732 19999
/ 7
<>
-pinirkeaA. 380 , n o 15.5 176 77.35 8730 169.65
/s , l¥Sttm,d J 8 0 n o 96 20.0 97.90 99.20 197/0
/7 /? « 377 98.7 15M 17.2 7659 65/9 161.68
/tr " 380 9f.O 15-0 295 79.85 121-52 196.37.
2/ doJUkid 380 n o 19.0 21.6 99.81 107.19 20l.95_
Z32 Skein
'Run o f Friday feh'IZi 1897■
No- Pass
TL ^ cP^ /mI§anPffecfi Horse Pos1UL// -rJftr
ometernmute PfadEndCmnkEnd1 IruQ. RdtlvL ^CmkEnd
179-69z z Bull Head 330 n o n o 19.0 89.83 993/
2d Z^ Stnmd, 37$ 97.2 Z6.7 26.0 13033 126.62 257.95
191-5929 3oll }iead 378 98.5 17.5 2/0 86.80 / 09.79
Z5
II  ^II
2JrrStmnd 370 905 26.0 28.0 J2 6 JO 135.29 26139
Zb 3# " 380 n o 15.5 20.0 7739 9920 176.59
27
/if ^
dull Jfead 373 m 23.2 25.0 1/3.95 121-75 235.20
28
II y- 11
Z°Pstrand 370 96-9 275 26.0 133.38 125.58 258-96
29 /if i*" dutUfiad- 370 96-9 31.7 . 28$ .153.75 136.69 290.99
30
n n 
I^ Stra.tuL 372 96.9 23,6 Zi*t /I5.17 1/858 233.75
31ZcTT " 375 97,1 188 2/.0 9250 ,10250
...
205.90
3Z Z^ r u 310 28.5 29.5 1382$ 118.39 256.57
33 z¥ " 37/ 96.6 250 26.8 U6.88 129.98 296.86
39 / ¥  " 37 96.9 18.5 20.5 30-28 99-63 18991
35 3% 375 97.7 16.0 227 .88.56 IU-23 199.79
3<o 3% " 375 977 18.0 20.0 88.5b 9830 186.56
—
1
Run of Monday, February 15, 1897.
Skelp Width
Material Used
Number of Ears in Pile
Size of Bar3
Average Weight of Pile
Gauge of Skelp
Number of Lengths per Pile
Average Length











5.04 tons per hour.
REDUCTIONS.
From 5" toi 2 49/64"A Reduction of 15/64" or 7.8# l3t. Roughing Roll
tt 2 49/54" II 2 3/64" " It tt 23/32" tt 26.0% 2nd. tt tt
if 2 3/54" II 1 31/84"" It tt 9/16" it 27.4# 3rd. tt tt
it 1 31/54" tt 1 3/64" " It If 7/16" it 29.4# 4th. tt tt
it 1 3/54"" It 43/64" " It tt 3/8" tt 35.8# 5 th. tt tt
it 43/54" It 29/64" " tt tt 7/52" tt 32.6# 6th. tt tt
tt 29/64" II 19/34" " tt tt 5/32" tt 34.5# 1st. Strand tt
it 19/64" ft 7/32" " tt It 5/64 " it 17.2# 2nd. tt tt
it 7/52" It 3/16" * tt tt 1/62" tt 14.3# 3rd. It tt
t« 3/L6" tt Gauge " tt tt 1/64" tt 8.3# Bull Head.
WIDTHS OF PASSES.
Width of 1st. & 2nd. Passes , Roughing Roll 5 23/62 If
If " 3rd. & 4th. tt tt " 5 21/32 ft
II
"  5th. &  6th. tt tt " 5 19/32 It
Width of 1st. Pass 9 Strand Roll 5 19/62"
It " 2nd. " tt tt 5 19/62"
If " 3rd. " tt tt 5 9/L6 *
Width of Bull Head. 17 5/4"
Run of Monday, February 15, 1597.
5-£" Extra Heavy Skelp.
Average horse power developed in rolling iron through different passes.
Open Rolls 75.43 Horse. Power.
bth. Pass , Roughing Roils 237.59 tl It
13t . H Strand " 291.15 tl II
2nd. tl n  n 214.55 1 It
3rd. II tl tl 145.07 It It
Bull Head 225.75 tl tl
1st. Pass, Strand Rolls & Bull Head 357.20 It It
Average power required to roll iron through the different pass es; which
power developed in rolling iron through the different passes minus the power
the open rolls.
Oth. Pass , Roughing Rolls lb2.4b Horse Power .
1st . tl Strand " 215.72 II it
2nd. tl tl II 139.15 It it
3rd. tl tl tl 72; b4 It tt
Bull Head 153 . 32 1 it





____~-5l Ext ran ea vy Skein-
■Eun afNonday.Febl5.1897•
No,






T oler m ister. Head FndCrankEnd GmnkF.mTotal
J BulLHead 360 5 3 3 17-5 28.6 82.60 139.92 217.02
z 1% Straw 358 m 2 1 1 35.0 LOi £ 5 165.80 266.85
3 2‘f 360 93.8 20.0 31,2 99.90 19669 29109
J L .3 r4  « 363 95,6 7.5 20.0 35.70 99.80 130.50
5 ffiBouiktqu360 5 3 .8 t .i 29.0 91.06 112-80 15386
6 Ball Hern13  58 1 3 3 .... 19.2 29.5 90.29 13866 228.30
7 T S^trand U 3 m 8.0 23.0 3 8 5 8 10902 1H7J0
8 isi nJll......... 355 9 2 5 3 0.6 93.2 , 192.60 20095 393.05
1 1# “ 3 5 5 - 9 2 5 ,.329 35.7 150.98 165.65 3/6.63
JO OpmRalls 368 95.9 _ -1.8 178 -8.69 85.62 77.93
1/ a n 368 3 5 1 0.0 17.2 0.00 8273 8 2 7 3
12 <3 63 996 1 2 3  . 29-0 .58.55 113.76 1721L
13 OperfRolk 368 95.9 , -2 .2 17.6 10.73 8 i./7 89.90
IS
6irRoo6hinQ 350 912 33.0 3 9 5 15/ 57 130.52 331.9?
& • -3 58 - -9.33  . 186 30.0 8792 190.90 27781.
16
lyth
diilljkasL 8 5 2 - 911. 3 8 7 9 7.0 _178.79 168-60 367.39
LLZ^ SIrajid, 360 1 3 2  1 19.5 263 6899 123.61, 19205
18 OpenFolh 368 9 5 9 -2 2 162 1 0 .6 3 77.92 67.29















o 19.0 29.3 6 603 11921 /80.29.





T ach -  





IfeanEffectiveRessure Hr rse Powers
Head EndCrankFnci ReadEnd G rankEnd Tain!
z z Z^Strani 3 6 <9 93.6 z o o 2 7 5 99-90 1292,5 223.65
2 3 3$ " 363  . 9 H 10.5 22.5 99.98 106.65 lb (s.O 3
29Bull H 3 60 93.6 292 3 /7 II9.2Z 196.9? 263.21
2 5 J^ StrancL 3 5 5 92.5 22.2 37.5 103.95 179.00 2 7751
26 OpeaRdls 369 96.1 -2.0 15,0. -9.68 72.30 62.6Z
Z7
^Strand.
Zui/COead. 350 , 91 2 37.5 90.5 172.1 Z 185.08 357.20
z a Strand 363 99M 70 ZI.Z 33.3Z 10099 133.81
29 & 3 56 9Z.7 35.0 190 163-95 88.35 251.80
180.3/30 <r>ndZjL 1 360 93 d 150 2 5 3 70.80 109.51
31 Bull Head 3 6 2 99.3 18.5 25.3 8768 J2 9 6 7 217.55
32 •< « 3&0 ..U A /8 Z 28.0 86.09 131.60 2/7.69
—....... 1
1
Run of Tuesday, February 16, 1 897.
Skelp Width.
Material Used
Number of Bars in Pile
■Size of Bars.
Average Weight of Pile
Gauge of Skelp
Number of Lengths per Pile
Average Length











2.71 tons per hour.
REDUCTIONS.
From 3 1/2“ to 2 23/52"A Reduction of 25/32" or 22. 3X 1st. Roughing Roll
tl 2 23/32" tt g «  i i  i i tt 23/32" it 2 6 . A% 2nd . Ti tt
It 2 “ It 1  7/16" " It 9/16" tt 28. IX 3rd. it ft
It 1 7/18" ft 1  n  n  ti ft 7/16" it 30.4/ 4th. it t!
It
1 “
tt 5/8" "  " tt 3/8" tt 37.5/ 5th. tt tt
It 5/8“ t« 13/32" "  " tt 7/32" tt 35.OX 6th. tt tt
tt 13/52" tt 1/4 «  «  n tl 5/32" tt 38. A% 1st. Strand tl
It 1/4“ tt 11/64" "  " ft 5/64" it 31.2X 2nd. ft tt
ft 11/64" tt 9/64" "  " tt 1/32" tt 18.IX 3rd. tt If
It 9/64" It 1/8" "  " It 1/64" it 11.IX Bull Head .
WIDTHS OF PASSES.
Width of 1st. & 2nd. Passes f Roughing Roll 5 23/52 ft
ft " 3rd. & 4th. " It " 5 21/32 tt
tt " 5th. & 6th. " tt " 5 19/32 tt
Width of l3t Pass, Strand Roll 5 19/52"
tt " 2nd. " " tt 5 19/52"
It " 3rd. " " If 5 9/L6"
17 3/4”Width of Bull Head





developed in rolling iron 
Open Rolls 
1st. Pass, Strand Rolls 
2nd. " "
3rd. " " "
Bull Head
Strand R0 II3 & Bull Head 
11 11 n n n








Average power required to roll iron through the different passes; which 
power developed in rolling iron through the different passes minus the power
the open rolls.
1st. Pas3, Strand Rolls 
2nd. " n " "
252.00 Horse Power. 
284.41 " "
3rri . oxn o«
Bull Head
1st. Pass, Strand Rolls & Bull Head 


























ZftStrani 3 8 0 9 94 390 3 9.8 16916 137.91 377.07
z dulUJeaA 3 8 1 991---X-X------ Z7.5 35.0 137.78 179-65 3/2.93■
3 3&Strand. 3 8 0 99.0
------t ...M
22.3 33.6 136.23 166.6b 302.69
* f t . .3  80 n o 29.5 33.5 12226 166.10
|-IK----*-**---
288-92
5 3* " 330 99.0 26.8 35.0 .13373 17360
—
30733
6 OpenRolls_ 3 10 101.6 3 5
1
/ f  JO! m z 9690 119.82
7 f t  Strand. IM . 3 2 9 £ 1 2 1 162.00 29637
ft  « 3 78 98.5 37.6 377 196.50 206.00 902.50
2 ^  ■ 375 97-7 9 9 7 995 219 92 218.05 93791
/c sfli mV *1 „ 383 998 29.6 35.3 798.59 .176.05 325.09
. II 9\rd II O u 383 998 Z70 35.5 I35.5H 177.50 373.091
.385 7M 2 2 8 5 30.5 
370  .
708.58 17M I 391.91
13 ifStrand 3 7 8 98.5 33.0 163.68 .18278. 396.96
z£ 3 80 V.o 320 38.0.759.68 J86.78 39816
15w  « 3 7 8  . 985.. 90-6 . 91.0 201.38 202.59 90392
1 L ,3$ “ 3 8 0 990 28.3 35.5 191.2 2 176.08 317.30
BullJteaA 3 8 0 99. 0 39.5 90.5 797J7 20088 397.99
//? 2/^ SItand 3 8 0 99.0 39.5 395 17Z./6 197.11 369.27
/9  IBull Vend 373 97.2 925 . 95.5 .207.83 .221.57 pZ9-hZ
20 Q ten Rolls 395 I0Z.9 0.0 17 Z 0.00 88.75 8815
21ZftStranl 380 1 9 0 32.8 38.5 16317 19096 359.63
_  ■ S z  Skein-
______________  'FunofTuesda , Feb 16,im i -
No-




Nmn EftHdiMB H orse  Tow ers
Pass am e ter. JJeadEnd jrankKncLJteadEndCrankEnd Total _ 
23107zz doll Head 337 too. a 17-8 Z70 90.H2 13662
23 « « 3 8 5  . 100.3 /do 28.5 90-90 178.36 237.26
Z i llStmad 373 77.2 773 , 76.0 2HI.08 227.02 56510
2 5 J%tRou&hmq 370 101.6 165 27.3 . 87.58 137.23 22377
26 OpenKolk 3 75 102.7 0.0 15.0 006 7150 77.70
Z 7 Do
 K ll 37S 977 375 73.5 .18750 21315 397.65
28
n  ^ r<





321.7827 &  " 382 995 33.3 155.31
30 dull Head 388 10 LI J8.Z 26.6 72.6H 137.86 226.50





77.5 27-0 37.3 1 7 5 2 7 171.17 317,16




Run of Wednesday Night_, February 17, 1 s97.
Skelp Width
Material Used
Average Weight of Pile.
Gauge of Skelp
Number of Lengths per Pile
Average Length









2.55 tons per hour.
REDUCTIONS.
From to 2 13/16 "A Reduction Of
If 2 13/16" If 2 1/LO" ft tt tf
tt 2 1/16" tt 1 1/B" It It It
ft 1 1/2" tt 1 1/16" tt tt tt
tl 1 1/16" tl 11/16" tt tt tt
tt 11/16" tf 15/32" tt It ft
tt 15/32" tt 5/L6" It It If
tt 5/16" tt 15/64" It It tt
It 15/64" It 13/64" tt It ft
tt 13/64" tl 3/16" ft ft tt
WIDTHS OF
Width of 1st. & 2nd. Passes, 
" " 3rd. & 4th. "
" " 5th. & 6th. "
or % 1st. Roughing Roll.
3/4" " 26. 1%2nd. " "
9/L6" " 27.OX 3rd. " "
7/16" " 29.IX 4 th. " "
3/B" " 35. 3 X 5 t h .  " »
7/32" • 31.8X 6th. *
5/32" " 33.3X 1st. Strand "
5/64" " 25.OX 2nd. " ■
1/32" " 13.3X 3rd. " "
1/64" « 7.7X Bull Head.
PASSES.
Roughing Roll 6 27/52"
ft ft r j  it
" " 6 15/16"
Width of 1st. Pass, Strand Roll 6 57/64"
" 2nd. " " " (j 57/64"
” * 3rd. " " » 6 55/64.
Width of Bull Head 17 3/4"
Run of Wednesday Night t February 17, 1897.
0 3/4 " Skelp.
Average horse power developed in rolling iron through different passe3.
Open Rolls 90.89 Horse Power.
1st. P a 3 3 , Strand Rolls 400.19 It I
^nd. ft it i 331.51 I tl
3rd. It I I 214.09 tl tt
Bull Head 287.10 I If
Average power required to roll iron through the different passes; which is equil to the 
power developed in rolling iron throtagh the different passes minus the power required to run 
the open rolls.
1st. Pass, Strand Rolls 309.30 Horse Power.
2nd. II II It 234.02 If II
3rd. II If tl 117.00 tt •I










/ OpetiRolh 892 JDZJ Zb 2 JO 13.3b 10752 12088
2 n tt 392 JOZJ. - 1.9
--m-=-■*---»
165 -9.77 8998 791/
3 H tt 392 10ZJ -is 16.8 -7 7 / 86.02 .7831
9 n n 39/ 101.9 2.2 20.5 11.29 10916. 1/606
5 l^ Strani 375 97.7 955 50.0 22386 ZH5.00 96886
6 fit - 378 98.5 38.0 931.,188.98 215.88909.36
7 ..376 . 98.5 390 95.0 193.99 222M.915.79
f t QpenRolh 39 3 join 16 18 J 9.29 12.85 10219
9 Strand 380 990 325 3 9.8 162.18 197.91 35959
!0 • 380 99.0 29.0 390 199.71 19399 338.15■
SLBoll Head 387 LOO.8 19.3 306 9809 15989 252-88
IZOpeh'RoHs 395 1029 no 17.3 0 00 H8927 89.27
13 Strand1380 910 29.8 .39.0 19870 19399 392-19
WBo//Read 385 100.3 16.5 285  . 83.33 19336 22669
15Z^ trami[ 382 99.5 2 8 9 3 5 5 1 9 2 2 8 2 7 9 9 6 t/16,73
M>3# '< 388 101-1 15.0 25.6 7635 139-79 2/619
17Bull Mead! 385 100.3 23.0 31.7 116.15 159 9 5 275.60
13 3&Stranl 388 IOU 125 29.0 6 3 1 5 12/68 18593
19 dull Head 388 161.1 256 3 2 5 12750 169.78 292.28
zofi&irand\.378 98.5 35.0 90S.17160 2.00.07 37367
Zl $  « 3 8 8 IMA !8.C 11.51 91.62 159.93 23/.05
- 6 $  Ske in  ■







Kea/iEffectiwlfessure • Horse Vnwei'S •
Had EndGmnkE.ndHead EndGrankEndTotal
2 2 S^ Strand 388 1011 10.2 26.8 P>2-66 735.88 218.59
23 3? 388 LPU 16.6 27.6 8 9 5 9 139.93 22393
29 0  " 377 982 39.0 9 5 0 .193.05. 221.85 97950
25 2°ir » 383 99.7 25.7 36.0 129.01 J80.00 309.0/
26 3 f » . . 388 10U 15.0 27.0 76.35 936.81 2 /8 2 9  
3/8 0527 2 tt « 38 3 497------ t-t------- 27.5 36.0_ 38.05 78000
28 duliHead 385 100.3
—
290 32.0 99695 760.96. 377.9/
2 9 .21 fit rani 3 8 5 100.3 215 3L0 . 109.06.155.93 266.07
3 BvIDfmd 380 99.0 32.0 90.0 9 5 U 8 798.90 358.08
1 __

Bull HeadsHoughing Rolls- Strand Ro’Is
No. 1 Finishing Train
E ngine Constants fo r  /  Pound o f  M e an E f  Press ure • 
— length-of stroke-in feetX area-of- pist
33000



















4.57 4.55 97.7 H U H.90 75.3
_1697 /7 H.&Z 4.66 987 h id 4.93 78.3 3&7
HU H.59 4.67 98.5 4.96 H.99 788 372 3.70
9Z0 U 3 467 <137 447 4.45 80-0 £ 7 7 3.75
92.5 4.66 4.64 990 4.98 4 4 6 80.4 37? 3.77
927 4.67 HC5 99 3 5.00 4.98 80.7 3.80 3 .7 8 .
93.3 470 4.68 99-6 5.0/ 4.99 81./ 382 3.80
93.8 477 H.70 99.8 5.0Z 5.00 81A 3.85 3.83
94.3 4-76 4.7 5 100.0 5.04 5  OZ 81.9 3 8 6 3 8 4
490, 476. 4.74 160,8 5.08 5.06 8 2 8 390 388
998 . 478 4.76 101.0 . 5.0? 5.07 83.0 3.9/ 3.89 .
95.0, 4.81 4.79 101.6 5.1 Z 5./0 55.8 4.05 4.03
95.9 4.83 4.8! tots 543 5/1 Sc.c 4 0 8 HOC
90.1 484 4.81 loz.i 5JH 5.IZ
90,4 4.85 4.83 102.4 5 1 5 573
?Q.(p 987 4.86 /0Z9 5 /8 5.10
96.9 4-88 4.86 1037 519 5.17----—=-------------------------1_
972 4.89 4.87 _______ l —
„  _  \ /  M. E l a b o r a t o r y  U. OF i.60 X 8 ' TCV> 7
SCALE.................................................  SIZE CYL....................'  ..................................................................................................  ENGINE 1...........
BOILER PRESCrank Mean E ffective  Freseu re- /&£>END.. no.
R PM 7 7 Ho ;se  P o w e r .
VAC. GAUGE.................................... ^
W idth of Skelp Z ^
Pass No. 2 , -Strand Roll.





2 3  x  4 8 M. E. LABORATORY U. OF I. No. 1 /
,.1 3 .8
VAC. GAUGE -
Mean E ffective Freseore- O 
ltHe.se F ew er. O.
, W idth  of Skeip
Open Roiis
Specimen Cards Thursday, Feb. 11, 1 8 9 7
_  _ ,  _ * M. E. LABORATORY U. OF I _ _
s c .LE.....60 .......  size cyl 2 3  X43   ............... eng!nNo.
BOILER PR ES ...........................
end....Mead....  Mean E ffective  F re sm re - - / . 7
H. p .M  . . / O O S  0 / ^ 4
v a c . o a u o e .................................... s e  • -8.6H
W idth  of Skelp Z f z
Open Rolls
...
Specimen Cards Friday, Feb. 12 , 1 8 9 7
. M. E. LABORATORY U. OF 1 ^-y
60 OOT Xd-ft No. 2
SCALE.............. ................................... SIZE C Y L-& . & M . . T X i S J . .......................................................................  ENGINE.........................................................
*°d Jiead Msan E ffectiv s  Fressu re- 3  .S^
RPM 8 6 -6  Horse Pow er
VAC. GAUGE....................... ............ f t
W idth of Skelp
Open Rolls
Specimen Cards Friday P  M, Feb. 12, 1 8 9 7
Form  D — 2-4^7^=5 M — W . M. E. LABORATORY U. OF I,
60 23 V 4 8SCALE...................... ......................... SIZE C YL-. & . S * A  ............  ..........................................
BOILER PRES...........................................................   _
Head Mean E f f e c t i v e  P r e s s u r e -  O
e n d ....................... ..............................
r P M fsf ? H ors3 P o w e r .  0
VAC. GAUGE...............................................................  ^
W idth  of Skelp
Open Rolls
ENGINE-
D A T E --
No. 1
NOTE: TAKE DIAGRAM ON THIS SIDE OF PAPER.
Specimen Cards Monday, Feb. 15, 1 8 9 7
60 S IZ E  CYL- 2 X
M. E. LABORATORY U. OF I.
B O IL E R  PRES_______
Head
E N G INE .  
D A T E  - -
No,...1....T IM E  OR NO
END
R. P. M. / 0 Z  9
VAC. G A U G E ................ Mean E f f e c t i v e  P r e s s u r e -  Ots '
_ /
W idth  of Skwi* £ z  . Horse Pow er. 0
Open Rolls
N O T E .  T A K E  D I A G R A M  ON T H I S  S ID E  OF PAPER.
Specimen Cards Tuesday, Feb. 16, 1 8 9 7
60
S C A L E  
B O IL E R  PRES-— ...........
END Head
R. P. M. / 0  £ .  j$.
VAC,
S IZ E  CYL- . 2 3 X 4 . 8
M. E. LABORATORY U. OF I. No. 1
E N G I N E .........................-..........  T I M E O R N O _____ ___ _
D A T E - ...................................................... ....................
. g a u g e ................ Mean JSflectiya Pr^s^ure- O
i lo rs a  F o w e r .  0W idth of S k e lp ^ ^7
Open Rolls
N O T E .  T A K E  D I A G R A M  ON T H I S  S ID E  OF PAPER.
Specimen Cards Wednesday P M , *eb 17  1 3 9 7
X  43
S C A L E ......... W j J .............. . S IZ E  CYI_______ <- ________
B O IL E R  PRES______ ___
end H ead
R. P. M . ------------------- -------
VAC.  G A U G E ...................... y
W idth of Skelp^^-
M. E. LABORATORY U. OF I. N O ,  1
..................-......................... E N G I N E .....................................  T I M E  OR NO -
D A T E ..........................................  ................  ........
—
N O T E .  T A K E  D I A G R A M  ON T H I S  S ID E  OF PAPER.
Specimen Cards Wednesday P M , Feb 1 7 , 1 3 9 7
^75 Shops
ToPu,'m/os4
I 1 11 «o 504 3
H 'o- * [ V
To Blower Engine
S t e a m  M am  
Rolling-Mill 
\Jestern Tube Co -
Scale I 3 30
fipeffill
Zncjine Lmc/me

